Paradoxical endogenous synthesis of a coronary dilating substance from arachidonate.
Isolated bovine, canine, and human coronary arteries exhibited dose dependent contractions to prostaglandin (PG) E2 and F2alpha (50 ng/ml to 10mug/ml). The ED50 value for both PGE2 and PGF2alpha was 500 ng/ml in the bovine and human coronary arteries. Paradoxically, although PGE2 and gf2alpha are vasoconstrictors, administration of their precursor, arachidonate (100 ng/ml to 10 mug/ml) caused relaxation of the bovine, canine and human coronary arteries. This observation suggests that arachidonate is not being converted by the coronary PG synthetase to PGE2 or PGF2alpha. However, the arachidonate induced coronary relaxation was inhibited by pretreatment with PG synthetase inhibitors, indomethacin, meclofenemate and aspirin. Indomethacin addition to the strips previously relaxed by arachidonate caused contraction. In contrast to other PGs (E2 and F2alpha), PGE1 (10 ng/ml to 10 mug/ml) caused dose dependent relaxation of the bovine coronary arteries (ED50 = 100 ng/ml). Indomethacin induced further relaxation of the blood vessels previously relaxed by PGE1. Since PGE1 cannot arise from arachidonate, the arachidonate coronary dilation and reversal by indomethacin must be independent of PGE1 formation. Linolenate (100 ng/ml to 10 mug/ml) and oleate (100 ng/ml to 10 mug/ml) also caused relaxation of the bovine coronary blood vessels both before and after indomethacin, thereby eliminating a direct non-specific fatty acid effect as the cause of the arachidonate relaxation. These results suggest that in isolated coronaries, arachidonate undergoes a novel conversion, possibly by PG synthetase, to a dilating substance which exerts different contractile effects than exogenously administered PGE2, PGF2alpha and PGE1.